We deduce approximate equations of state from experimental measurements in pp and pp collisions. Thermodynamic quantities are estimated combining the measure of average transverse momentum p T vs pseudorapidity density 
Introduction
jump in the entropy density are considerably reduced for small systems [8] .
27
Besides that, the critical temperature may shift to higher temperatures and 28 the width of the transition may broaden for smaller volumes and there may 29 be a smoothening of singularities due to the finite size of the system [8-10].
30
In 1982 it has been suggested by Van Hove [12] that an anomalous be-31 havior of average transverse momentum p T as function of the multiplicity 32 could be a signal for the occurrence of a phase transition in hadronic matter.
33
His conjecture is based on the idea that the p T distribution of secondaries 34 reflects the temperature of the system and its evolution in the transverse 35 direction, while the multiplicity per unit rapidity provides a measure of en-36 tropy [13, 14] . In a recent paper [ 
Entropy Density Estimation

107
The initial energy density in the rest system of a head-on collision has been argued to be [6]: we can traditionally consider to be about 1 fm long.
110
In order to study our system, we will use the quantity
S as an estimation of entropy density. In models like color glass condensate and 3a: ALICE at √ s = 0.9 TeV, 0.5 < p T < 4 GeV/c, |η| < 0.8, Minimum Bias.
3b: ATLAS at √ s = 0.9 TeV, p T > 0.5 GeV/c, |η| < 2.5, Minimum Bias.
3c: ATLAS at √ s = 7 TeV, p T > 0.5 GeV/c, |η| < 2.5, Minimum Bias.
3d: ATLAS at √ s = 7 TeV, p T > 2.5 GeV/c, |η| < 2.5, Minimum Bias. 4c: ATLAS at √ s = 7 TeV, p T > 0.1 GeV/c, |η| < 2.5, Minimum Bias.
4d: CMS at √ s = 7 TeV, p T > 0 GeV/c, |η| < 2.4. Minimum Bias.
(region 2 dN ch dη 6), and a crossover starting at dN ch dη ≃ 6 (Fig. 1) for ATLAS with p T > 2500 MeV/c (Fig. 3d) GeV/fm 2 , and a subsequent rise.
234
We note that ǫ S as computed here is an estimation of the energy density 
Discussion
The shape of the σ S / p T 3 approximation to the EOS is very similar, and CMS experiment respectively), which are shown in Fig. 6 . 
272
The interpretation of curve shapes as experimental "estimation" of EOS 
Conclusion
276
The result we consider to be the most important is the following: in 277 many experiments [19] [20] [21] [22] [27] [28] [29] [30] [31] 
